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HEREDITARY  BLINDNESS 

Lewis  H.  Carris 

Managing  Director  of  the  National  Society  for  the  Prevention  of  Blindness 


ANY  attempt  to  catalog  the  major 
/\  causes  of  blindness  cannot  fail 
i  1  to  include  the  classification 
"Hereditary."  It  is  not  the  purpose  of 
this  paper  to  review  the  scientific  re- 
searches which  have  been  made  from 
time  to  time  to  determine  the  number 
of  those  who  are  blind  or  who  have 
suffered  serious  loss  of  sight  due  to 
this  cause.  Such  estimates  vary  from 
ten  to  fifteen  and  even  a  greater  per- 
centage. 

The  late  Dr.  Lucien  Howe  of  Buf- 
falo devoted  much  of  his  time,  especi- 
ally during  the  later  years  of  his  life, 
to  research  in  the  field  of  hereditary 
blindness.  He  proposed  and  advocated 
legislative  measures  to  prevent  the  mar- 
riage of  any  person  blind  from  an  in- 
heritable cause;  but  as  far  as  I  can 
learn,  no  such  legislation  has  ever  been 
placed  on  the  statute  books. 

The  question  of  the  reduction  or 
elimination  of  the  number  of  persons 
blind  from  heredity  is  perhaps  the  most 
perplexing  problem  of  the  movement 
for  the  prevention  of  blindness — much 
more  complicated  than  the  reduction  of 
blindness  from  such  other  causes  as 
trachoma,  accidents,  ophthalmia  neona- 
torum, etc.  As  a  matter  of  fact,  such 
activities  as  society  may  undertake  to 
bring  about  a  reduction  of  blindness 
from  this  cause  must  of  necessity  be  a 
part  of  a  larger  eugenics  program. 
From  the  beginning  of  the  present  cen- 
tury there  have  been  undertaken  a  vast 
number  of  genetic  researches  which 
grew  out  of  the  discovery  of  Mendel's 
laws  of  heredity.  It  has  been  definitely 
established  by  these  researches  that  cer- 
tain physical  characteristics  are  in- 
herited and  are  inevitable  in  any  scheme 
of  propagation  either  in  the  vegetable 
or  animal  kingdom. 

In  the  case  of  all  animal  life,  where 
mental  processes  are  a  part  of  existence, 
the  same  limitations  are  placed  upon 


the  embryo  resulting  f  rom  the  union 
of  the  egg  and  the  sperm,  such  embryo 
resulting  from  a  selection  in  equal 
numbers  of  the  chromosomes  of  the 
two  uniting  nuclei. 

The  laws  of  inheritance  are  fixed 
and  immutable  and  any  attempt  to  im- 
prove society  such  as  the  eugenists  are 
striving  to  accomplish,  must  be  based 
upon  the  conscious  control  of  the  future 
race  through  the  elimination  of  the 
reproduction  of  the  physically  and  men- 
tally unfit.  This  is  a  big  proposition 
and  has  many  implications  into  which 
this  paper  cannot  go.  It  is  sufficient  to 
say  that  it  is  perhaps  the  greatest  prob- 
lem of  society  at  the  present  time. 

Considered  in  many  of  its  aspects  the 
question  of  inherited  blindness  is  rela- 
tively small  compared  with  the  handi- 
caps upon  society  through  inheritance 
of  certain  other  physical  and  mental 
characteristics,  such  as  insanity,  feeble- 
mindedness, and  epilepsy.  The  aim  of 
society  is  to  produce  individuals  who 
can  successfully  adjust  themselves  to 
the  environment  in  which  they  must 
live.  In  one  respect  at  least  the  ques- 
tion of  hereditary  blindness  does  not 
have  the  sociological  importance  which 
the  other  inherited  characteristics  do 
have;  that  is,  blindness  does  not  of  ne- 
cessity, imply  diseased  or  impaired 
mind,  and,  after  all,  the  greatest  handi- 
cap which  an  individual  can  have  inso- 
far as  its  resulting  in  a  permanent  in- 
ability to  adjust  to  a  given  environ- 
ment, is  that  of  a  high  degree  of  feeble- 
mindedness or  insanitv. 

Again,  considered  with  reference  to 
the  amount  of  inherited  blindness  in 
comparison  with  other  inherited  handi- 
capping physical  characteristics,  blind- 
ness is  relatively  limited.  The  number 
of  blind  people  from  all  causes  in  the 
United  States  is  approximately  one  out 
of  every  1,000,  or  one-tenth  of  one  per 
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cent.  Assuming  that  10%  of  those  who 
are  blind  are  blind  from  an  inheritable 
cause,  we  have  one  out  of  every  10,000 
or  one  one-hundredth  per  cent  of  the 
total  population  so  affected. 

As  a  general  proposition,  modifica- 
tion of  the  human  race  through  selec- 
tive parenthood  or  through  the  exercise 
of  will  on  the  part  of  the  potential  par- 
ent is  very  hard  to  accomplish.  The 
perpetuation  of  animal  life  is  dominated 
by  instinct  rather  than  reason.  Any 
such  control  through  reason  and  delib- 
eration presupposes  a  high  degree  of  in- 
telligence and  understanding  and  con- 
trol over  instinctive  forces  and  this  is 
found  in  an  almost  negligible  propor- 
tion of  the  human  race.  The  attacks 
which  eugenists  have  been  making 
through  the  advocacy  of  legislative  re- 
strictions and  through  sterilization  have 
so  far  been  quite  limited  in  their  appli- 
cation and  such  as  have  taken  place 
have  been  an  attempt  to  prevent  the 
propagation  of  those  who  will  be  be- 
yond question  drags  on  society.  It  is 
probable,  as  time  goes  on,  that  a  greater 
and  greater  amount  of  attention  must 
be  given  to  this  problem  if  there  is  to 
be  conscious  control  of  the  quality  of 
future  generations.  There  is  some  evi- 
dence to  show  that  public  health  and 
welfare  activities  and  the  accumulation 
of  wealth  have  militated  somewhat 
against  the  natural  law  of  the  elimina- 
tion of  the  unfit,  and  that  the  propor- 
tionate number  of  unfit  is  greater  now 
than  ever  before.  However,  it  may  be 
that  with  the  growth  of  humanitarian 
ideals  and  practices  the  number  of  in- 
dividuals who  are  receiving  the  atten- 
tion of  society  because  of  their  inability 
to  adjust  themselves  is  greater  than 
ever  before. 

What  has  been  said  above  is  not  in- 
tended to  deprecate  the  importance  of 
reducing  the  number  of  blind  from  in- 
heritable causes,  but  rather  to  give  it 
its  proper  setting  in  the  whole  problem 
of  heredity  insofar  as  that  problem  af- 
fects the  future  welfare  of  the  human 
race.  However,  those  who  work  for 
and  with  the  blind,  and  the  blind  them- 
selves, have  a  responsibility  for  efforts 


which  will  tend  to  reduce  the  amount 
of  inherited  blindness. 

Types  of  Hereditary  Blindness 

First  of  all,  every  blind  person  should 
know,  insofar  as  he  is  able  to  ascertain, 
the  exact  cause  of  his  blindness. 

Dr.  Clarence  Loeb,  of  St.  Louis, 
Missouri,  prepared  in  1909  the  best 
statement  that  I  have  come  across  on 
hereditary  blindness  in  his  article  on 
"The  Marriage  of  the  Blind  from  the 
Standpoint  of  a  Physician."  This  pa- 
per gives  the  following  principal  forms 
of  blindness  which  may  be  inherited : 

1.  Anophthalmus  and  Microphthal- 
vi  us. — That  is  to  say,  a  total  absence  of 
the  eye  or  an  eye  so  small  as  not  to 
provide  useful  vision.  After  a  careful 
research,  Dr.  Loeb  concluded  that  of 
such  cases  studied  74%  of  the  offspring 
were  affected  through  a  direct,  indirect, 
or  collateral  inheritance  of  this  form 
of  blindness. 

2.  Buphthalmus.  This  is  the  opposite 
of  the  foregoing  and  means  an  eye  too 
large  to  focus.  Here,  again,  the  per- 
centage of  collateral  inheritance  exceeds 
70%. 

3.  Albinism,  or  the  absence  or  great 
shortage  of  pigment  from  the  tissues  of 
the  eyes  and  especially  in  the  iris  which 
serves  to  shut  out  the  excess  of  light. 
Dr.  Loeb  concludes  that  direct  inher- 
itance from  this  cause  is  only  12%  but 
that  collateral  inheritance  is  very 
marked.  In  8  families  with  43  children 
he  found  21  albinos,  or  48%. 

4.  Family  Degeneration  of  the  Cor- 
nea. For  this  cause  Dr.  Loeb  collected 
the  histories  of  18  families,  10  fathers 
and  8  mothers,  with  62  children,  of 
whom  26  were  diseased,  or  42%.  Thir- 
teen families  with  50  children  were  re- 
ported, of  whom  34,  or  68%,  showed 
collateral  inheritance. 

5.  Aniridia,  and  Coloboma  Iridis. 
This  means  the  absence  either  wholly 
or  in  a  large  part  of  the  iris.  Dr.  Loeb 
states  that  this  condition  shows  marked 
direct  heredity.  The  statistics  which 
he  gathered  cover  59  families,  with  29 
affected  fathers  and  30  affected  moth- 
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DOMINANT  INHERITANCE  OF  GLAUCOMA 
Figure  7 

Chart  showing  inheritance  of  juvenile  glaucoma  simplex  (Adapted  from  Courtney  and 
Hill,  Journal  of  American  Medical  Association,  November  28,  1931).  The  family  traces  back 
to  a  Scotch  immigrant,  who  arrived  in  Virginia  about  the  middle  of  the  Eighteenth  century. 
He  married  a  woman  suffering  from  glaucoma,  and  the  defect  has  appeared  in  every  genera- 
tion since  that  time.  An  accurate  record  has  been  kept  of  the  members  of  this  family  who 
suffered  from  glaucoma.  In  spite  of  the  fact  that  the  hereditary  nature  of  the  disease  was 
recognized,  the  families  of  glaucomatous  individuals  have  been  large.  That  this  should  be  tlhe 
case  in  spite  of  the  painful  and  tragic  consequences  of  the  disease,  is  apparently  due  to  the 
fatalistic  religious  beliefs  of  the  members  of  this  family,  for  they  are  obviously  well  above 
the  average  in  intelligence  and  some  of  them  have  been  leaders  in  the  affairs  of  the  nation  in 
spite  of  the  enormous  handicap  of  this  disease  which  has  afflicted  several  members  of  each 
generation.  They  live  now  in  an  inaccessible  foothill  region  of  Virginia.  What  effect  will  be 
produced  by  a  clear  understanding  of  the  mechanism  of  the  inheritance  of  this  tragic  defect  re- 
mains to  be  seen.  The  certainty  that  half  the  children  of  glaucomatous  individuals  will,  on  the 
average,  be  doomed  to  inherit  this  affliction,  and  that  those  without  symptoms  of  glaucoma  will 
not  transmit  it  (unfortunately  not  always  the  case  in  this  family  if  the  record  in  the  third  genera- 
tion is  accurate)  will  serve  both  as  a  warning  and  an  assurance. 


ers;  there  were  156  children,  of  whom 
116  were  affected,  making  a  percentage 
of  74%. 

6.  Ectopia  Lentis.  In  this  eye  af- 
fection the  crystalline  lens  is  displaced 
and  as  a  result  the  rays  of  light  enter- 
ing the  eye  are  unequally  refracted  and 
a  disturbance  of  vision  takes  place.  In 


this  instance  3  cases  of  direct  heredity 
were  quoted,  the  taint  coming  from  the 
father  in  19  cases  and  the  mother  in 
24  cases.  There  were  155  children,  of 
whom  109  were  affected,  a  percentage 
of  70%. 

7.  Cataract.  Dr.  Loeb  says :  "Even 
if  the  lens  is  in  its  proper  position,  it 
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may  be  opaque,  so  that  the  disturbance 
in  vision  ranges  from  very  slight  to 
only  ability  to  distinguish  between  day 
and  night,  depending  on  the  amount 
and  location  of  the  opaque  spots.  This 
is  one  of  the  most  frequent  forms  of 
hereditary  blindness.  The  cataract  may 
appear  very  late  in  life,  or  may  be  con- 
genital. In  some  cases,  each  succeed- 
ing generation  is  affected  at  an  earlier 
age,  a  condition  called  anticipation." 
Inasmuch  as  cataract  appears  to  be  the 
most  frequent  cause  of  inherited  blind- 
ness, it  may  be  well  to  quote  still  fur- 
ther from  Dr.  Loeb,  and  such  extended 
quotation  will  also  give  an  example  of 
the  thoroughness  of  this  whole  investi- 
gation : 

Berry  reported  a  family  where  the  history 
was  known  for  seven  generations.  First  gen- 
eration was  normal.  There  were  2  members 
to  the  second  generation,  both  of  whom  were 
normal.  In  the  third  generation  there  were 
10  children,  of  whom  5  had  cataract.  In  the 
fourth  generation  there  were  9  children,  all 
of  a  cataractous  mother,  of  whom  4  had  cata- 
ract and  5  were  normal.  In  the  fifth  gen- 
eration there  were  6  children,  all  of  a  cata- 
ractous mother,  of  whom  4  had  cataract.  In 
the  sixth  generation  there  were  10  children, 
descended  as  follows :  A  cataractous  mother 
had  1  normal  and  4  cataractous  children ;  a 
cataractous  father  had  2  normal  children ;  a 
cataractous  mother  had  1  normal  daughter, 
and  a  normal  mother  had  a  normal  son. 
The  seventh  generation  had  21  children,  as 
follows :  A  normal  father  had  10  normal  chil- 
dren ;  a  cataractous  mother  had  2  normal 
children  and  1  cataractous  daughter;  a  cat- 
aractous father  had  1  cataractous  daughter 
by  hiis  first  wife  and  3  normal  children  by 
his  second;  another  cataractous  father  had  1 
cataractous  daughter  and  2  normal  children  ; 
a  normal  mother  had  1  normal  child.  Cooper 
stated  in  1852  that  he  had  been  informed  by 
the  Duke  of  Sussex  that  cataract  had  been 
brought  into  the  royal  family  of  England  by 
the  marriage  of  one  of  his  ancestors  with  a 
princess  of  Saxo-Coburg-Gotha.  She  had  cat- 
aract and  many  of  her  descendants  had  the 
.same  affection.  Among  them  was  the  Duke  of 
Cumberland,  who  commanded  at  Fontenoy ; 
George  III,  George  IV,  the  Duke  of  Glou- 
cester, the  Duke  of  Sussex,  Princess  Sophie, 
and  the  King  of  Hanover. 

Including  the  cases  reported  in  the  letters 
received,  I  have  succeeded  in  collecting  the 
histories  of  304  cases  of  direct  heredity  of 
cataract.  The  father  was  affected  145  times, 
the  mother  152  times,  not  stated,  7  times. 
There  were  in  all  1,012  children,  of  whom 
589  had  cataract,  and  423  had  normal  eyes; 


percentage  of  affected  children,  58.  In  other 
words,  in  every  family  of  5  children,  where 
either  the  father  or  mother  have  cataract,  3 
of  the  children  will  at  some  time  suffer  from 
cataract.  The  percentage  would  probably  be 
higher  were  it  not  that  so  many  people  with 
cataract  die  young,  and.  so  leave  no  de- 
scendants. 

I  have  found  only  one  case  where  both  the 
father  and  the  mother  had  cataract.  There 
were  8  children,  4  of  whom  were  normal,  2 
had  cataract,  and  2  unknown.    To  these  must 

be  added  the  cases  reported  by  Drs.   

and   .    In  one  of  these  families  there 

were  2  and  in  the  other  there  were  5  chil- 
dren with  cataract,  in  all  3  families  with  15 
children,  of  whom  9  had  cataract,  making 
60% — slightly  more  than  where  only  one  par- 
ent is  affected.  The  number  of  cases  is  too 
small,  however,  for  a  general  rule. 

I  have  found  13  cases  of  indirect  inher- 
itance from  grandparent  to  grandchild,  and 
16  cases  of  indirect  inheritance  from  uncle  or 
aunt  to  nephew  and  niece.  There  were  in 
these  29  families  107  children,  of  whom  62 
were  normal  and  45  had  cataract,  equaling 
42%. 

In  the  literature,  66  cases  have  been  re- 
ported of  collateral  inheritance;  that  is,  cases 
of  two  or  more  children  in  the  same  family- 
having  cataract,  while  all  other  relatives  have 
been  free.  There  were  118  normal  and  186 
cataractous  children.  To  these  must  be  added 

the   cases   reported  by   Drs.    and 

  and   ,  making  68  families, 

with  119  normal  and  193  cataractous  children, 
or  61.8%  of  the  latter. 

8.  Retinitis  Pigmentosa.  This  con- 
dition, which  is  practically  the  only  dis- 
ease of  the  retina  showing  hereditary 
tendencies,  is  characterized  by  a  dim- 
inution of  vision  especially  pronounced 
on  a  dark  day  and  towards  nightfall, 
although  there  may  be  almost  total 
blindness  on  even  bright  days.  This 
affection  is  subject  to  direct  heredity, 
but  its  usual  appearance  is  in  the  form 
of  collateral  inheritance,  and  it  is  often 
found  in  the  offspring  of  consanguin- 
eous marriages.  Of  133  cases  of  col- 
lateral inheritance  reported,  there  were 
541  children,  of  whom  349  were  affect- 
ed, or  64%.  This  is  considerably  larg- 
er than  the  incidence  of  direct  inher- 
itance, as  shown  by  a  record  of  126 
families,  61  fathers  and  65  mothers, 
with  405  children,  of  whom  205,  or 
50%,  had  directly  inherited  the  condi- 
tion from  the  parent. 

9.  Atrophy  of  the  Op  tie  Nerve.  This 
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INHERITANCE  OF  OTHER  FORMS  OF  BLINDNESS 

Figure  8 

Three  inheritance  charts  (modified  from  Crew)  showing-  .inheritance  of  Albinism  limited 
to  the  eye,  Aniridia  (absence  of  iriisi),  and  retinitis  pigmentosa.  The  Albinism  is  inherited  as 
a  sex-linked  recessiive,  the  retinitis  pigmentosa  as  a  recessive,  and  Aniridia  as  a  dominant. 


is  a  form  of  blindness  due  to  the  de- 
generation or  death  of  the  optic  nerve 
even  though  the  rest  of  the  eye  may  be 
normal.  It  is  usually  due  to  syphilis, 
but  may  be  an  inheritable  condition, 
when  it  usually  occurs  in  the  form  of 
indirect  heredity  from  uncle  to  nephew ; 
females  are  said  to  be  rarely  affected, 
although  their  male  children  frequently 
are.  In  studies  made  of  direct,  indi- 
rect, and  collateral  inheritance  of  this 
affection,  the  incidence  was  respectively 
46%,  60%,  and  70%. 

10.  Glaucoma.  This  disease,  which 
in  acute  cases  is  characterized  by  severe 
pain,  is  responsible  for  a  more  or  less 


rapid  loss  of  sight  due  to  the  effect  of 
the  disease  upon  the  optic  nerve.  Not 
all  forms  are  hereditary.  In  44  families 
where  there  were  131  children,  72  of 
them,  or  55%,  showed  direct  hereditary 
glaucoma.  In  13  cases  of  collateral  in- 
heritance, 33  out  of  53  children  were 
affected,  or  62%. 

11.  Nystagmus.  By  this  is  meant  a 
more  or  less  continual  movement  of  the 
eyes.  The  condition  is  hereditary. 
With  8  fathers  and  10  mothers  affect- 
ed, 26  out  of  56  children,  or  46%,  had 
the  disease.  In  9  cases  of  collateral  in- 
heritance, 29  out  of  40  children  were 
affected,  or  a  percentage  of  70%.  Three 
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families  had  11  children,  or  100%, 
showing  indirect  heredity. 

12.  Strabismus  and  Ophthmoplegia 
Externa  and  Ptosis.  Ophthmoplegia  ex- 
terna, which  is  a  more  or  less  complete 
paralysis  of  one  or  more  of  the  muscles 
of  the  eye  or  eyelid,  is  usually  directly 
hereditary.  The  records  of  32  cases, 
with  the  father  affected  24  times  and 
the  mother  8  times,  showed  121  chil- 
dren, 77  of  whom,  or  63%,  had  inher- 
ited the  condition.  In  five  cases  of  col- 
lateral inheritance  there  were  17  chil- 
dren, of  whom  13,  or  76%,  were  af- 
fected. 

The  above  extended  references  to  Dr. 
Loeb's  pamphlet  indicate  fairly  well  the 
type  of  research  which  has  been  con- 
ducted to  arrive  at  the  probability  of 
inherited  eye  defects.  Some  of  the 
causes  which  are  given  are  the  result 
of  syphilis,  which  is  not  mentioned  by 
Dr.  Loeb  as  a  cause  of  hereditary  blind- 
ness. It  appears  to  me  that  consider- 
able research  still  needs  to  be  under- 
taken to  determine  eye  defects  which 
are  the  result  of  inherited  syphilis.  It 
is  not  possible  within  the  limits  of  this 
paper  to  enter  into  any  discussion  of 
the  question  of  syphilis  as  an  inherit- 
able disease,  or  to  point  out  the  dis- 
tinction which  can  be  made  between 
certain  forms  of  eye  trouble  which  per- 
sist through  many  generations  which 
are  distinct  from  those  caused  by  this 
dread  disease. 


Disease 


I.  Albinism    13 

II.  Aniridia  and  Colomba  Iridis... .  72 

III.  Anophthal  and  Microphthal....  48 

IV.  Atrophy  of  Optic  Nerve   150 

V.  Cataract   .'   404 

VI.  Ectopia  Lentis    64 

VII.  Family  Degen.  of  the  Cornea  32 

VIII.  Glaucoma    58 

IX.  Megalophthalmus    8 

X.  Nystagmus    30 

XI.  Ophthalmoplegia  and  Ptosis.—  39 

XII.  Retinitis  Pigmentosa   286 


Total— All  Diseases    1204 


But  when  it  comes  to  the  question  of 
the  responsibility  for  future  genera- 
tions, every  person  who  is  affected  with 
this  disease,  whether  he  acquired  it 
through  heredity  or  any  other  means, 
must  take  the  same  and  additional  pre- 
cautions as  have  been  suggested  above 
as  the  responsibility  of  anyone  who  has 
lost  his  sight  as  the  result  of  an  in- 
herited physical  characteristic. 

It  has  not  generally  been  an  activity 
of  organizations  interested  in  the  pre- 
vention of  blindness  to  engage  in  a 
first-hand  attack  on  the  eradication  of 
syphilis,  although  the  extent  of  eye 
havoc  which  results  from  that  disease 
is  sufficiently  extensive  to  warrant  all 
possible  support  in  the  war  for  its  ex- 
termination. 

Non=Inheritance  of  Acquired 
Blindness 

There  are  still  many  beliefs  in  some 
quarters  which  are  fallacious  and  are 
based  upon  the  wrong  assumption  that 
an  acquired  physical  characteristic  can 
be  inherited.  Therefore,  any  one  who 
is  blind  from  such  a  cause  as  trachoma, 
gonorrheal  ophthalmia,  or  accident  need 
have  no  fear  of  marriage  from  the 
standpoint  of  transmitting  his  lack  of 
sight. 

There  is  also  one  other  confusion  of 
terms  sometimes  made,  that  is  the  dif- 
ference between  congenital  blindness 
and  hereditary  blindness.    Not  all  here- 
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41 

61.7 

145 

94 

51 

64.8 

1027 

611 

416 

59.5 

4155 

2523 

1632 

60.8 

TABLE  1.— Incidence  of  Blindness  in  the  Children  of  the  Blind* 

Total     Affected    Normal  %  Affected 
Families    Children    Children    Children  Children 


*Based  on  table  appearing  on  page  38  of  "The  Marriage  of  the  Blind  from  the  Standpoint  of  a 
Physician,"  by  Dr.  Clarence  Loeb. 
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ditary  blindness  or  eye  defects  are  con- 
genital ;  for  example,  the  most  common 
kind  of  cataract  is  in  many  instances 
an  inherited  defect  which  does  not  ap- 
pear until  middle  or  late  life.  In  some 
instances  blindness  may  be  both  con- 
genital and  hereditary,  as  for  example 
anaphthalmos,  or  the  total  absence  of 
the  eye.  On  the  other  hand,  there  is  a 
considerable  amount  of  congenital  blind- 
ness which  is  not  hereditary.  This  is 
due  to  accidents  of  birth.  Fortunately, 
this  is  being  appreciably  reduced  due  to 
the  great  advancement  which  has  been 
made  in  obstetrical  practice. 

Nature  provides  immunity  to  the  em- 
bryo from  practically  all  communicable 


diseases  with  the  exception  of  syphilis, 
and  any  disease  acquired  by  the  child 
in  the  process  of  birth  cannot  be  classi- 
fied as  inherited.  Ophthalmia  neona- 
torum, so  often  erroneously  given  as 
blindness  from  congenital  causes,  is 
communicated  to  the  eyes  of  the  child 
at  or  after  birth,  and  hmce  cannot  be 
classified  as  congenital. 

This  paper  has  attempted  to  deal  ex- 
clusively with  the  subject  of  the  soci- 
ological aspects  and  implications  of 
hereditary  blindness  and  has  not  en- 
tered into  that  larger  question  of  the 
economic  status  of  the  afflicted.  This 
is  a  general  consideration  which  must 
be  solved  by  everyone,  including  those 
who  have  lost  their  sight. 


The  Genetics  Congress 

Ithaca,  New  York,  August  24-31 


'  I  "HE  preliminary  program  of  the 
1  Sixth  International  Genetics  Con- 
gress has  just  been  issued  (August  1),. 
This  adds  considerably  to  the  details  of 
the  statement  regarding  the  Congress 
published  in  the  July  Journal,  but  time 
is  so  short  that  it  is  hardly  worth  while 
to  publish  the  program  in  full.  Read- 
ers of  the  Journal  who  are  planning 
to  attend  tfie  Congress  will  have  access 
to  the  final  program  by  the  time  that 
this  appears,  including  the  abstracts  of 
all  papers  and  demonstrations  to  be 
presented  at  the  Congress.  Those  who 
are  not  going  to\  Ithaca  will  be  more 
interested  to  learn  "of  the  high  points  of 
the  Congress  in  ourXSeptember  number. 

In  spite  of  adverse  economic  condi- 
tions, it  is  certain  that  the  Congress  will 
be  truly  international  in\character.  Be- 
tween fifty  and  seven tyVfive  delegates 
from  Europe  have  signified  their  inten- 
tion of  attending,  with  representation 
from  Japan  and  other  countries  also  as- 
sured. The  total  enrollment  is  at  pres- 
ent well  over  seven  hundred.  \ 

At  the  five  general  morning  sessions 
of  the  Congress,  the  following  topics 
wilL  te  discussed  by  world  authorities : 
Thursday,  August  25,  General  Genetics  \, 


Friday,  Mutations ;  Saturday,  the  in- 
terrelations of  Cytology  and  Genetics ; 
Noonday,  Genetics  of  species  Hybrids; 
Tuesday,  Contributions  of  Genetics  to 
the  Theory  of  Organic  Evolution.  The 
speakersx  who  have  accepted  places  on 
these  programs  were  given  in  the  an- 
nouncement in  the  July  number. 

Our  three  hundred  geneticists  from 
thirty  countries  are  taking  part  in  the 
program,  eitherVwitr/  papers  or  with 
exhibits  or  demonstrations.  Section 
meetings  will  be  devoted  to  the  follow- 
ing subjects:  General  Genetics ;  Cytolo- 
gy ;  Animal  Genetics  ;  Human  Genetics  ; 
Methods  and  Technique ;  Genetics  and 
Phytopathology ;  Chromosomie  structure 
and  Crossing  Over ;  Genetics  of  Species 
Hybrids ;  Drosophila ;  Genetics  and 
Pathology ;  Problems  Relating  to  Sex 
and  Fertility ;  Fruit  and  Vegetable 
Breeding.  The  entire  range  of  genetic 
research  will  be  covered  by  the  exhibits 
and  demonstrations. .  These,  and  the 
social  events,  for  which  time  has  in- 
geniously been  found  by  the  com- 
mittees including  arrangements,  should 
make  the  week  one  long  to  be  remem- 
bered. 


mutton;  and  how  it  gets  that  way 

\  A  Review  / 


GROWTH  AND  THE  DEVELOPMENT 
OF  MUTTON  QUALITIES  IN  THE 
SHEEP,  John  Hammond.  597  pp.  + 
XXVI,  139  tables  (exclusive  of  the  appen- 
dix), 137  figures,  71  diagrams  and  2  text 
figures.  Edinburgh  and  London,  Oliver  and 
Boyd.  1932. 

"The  object  of  the  present  investigation 
was  to  make  a  general  survey  of  the  scien- 
tific principles  involved\in  the  production  of 
meat  from  the  physiological,  anatomical  and 
practical  points  of  view.  V— Introduction. 

"As  has  been  pointed  out  before,  the  ob- 
ject of  the  work  was  a  general  survey  of 
the  principles  involved  rather  than  the  con- 
clusive proof  of  the  correctnessVf  one  or  two 
of  them,  its  aim  being  the  suggestion  of 
profitable  lines  of  experimental  Nvvork  bear- 
ing on  the  development  of  the  animal  from 
the  meat  point  of  view." — page  19& 

MR.  HAMMOND  has  produced  a 
compendium  of  information^  on 
how  the  sheep  becomes  what  it\is. 
The  data  presented  are  the  authors 
own  and  the  point  of  view  is  original 
and  stimulating.  Many  of  the  topics 
discussed  are  not  new  but  because  of 
the  author's  original  method  of  at- 
tack and  original  data,  he  comes  to 
new  conclusions  with  which  the  read- 
er may  not  agree  but  which  he  /can 
not  ignore. 

An  extensive  review  of  other  works 
is  evident  in  the  number  of  titles 
cited.  Part  I,  which  deals  with 
changes  in  live  weight,  end/  with  a 
list  of  118  references.  Part  II,  about 
the  weights  of  the  carcass  and  the 
organs,  mentions  only  77,  titles.  Part 
III,  the  various  proportions  of  the 
skeleton  and  the  effects  of  these  on 
conformation,  ends  wi%n  the  listing  of 
175  other  works.  Parr.  IV,  variations 
in  the  proportions  oi  muscle,  fat  and 
bone  in  the  carcass,  is  attended  by  117 
references.  Part  V  (written  in  con- 
junction with  A.  B.  Appleton)  is  a 
detailed  study  of  the  leg  of  mutton 
and  includes  an  especially  noteworthy 
section  on  the  histoloy  of  the  muscles. 
There  are  17o  references. 

The  comments  on  other  works  are 
particularly  well  arranged,  being  scat- 


tered under  the  appropriate  subjects 
and  along  with  discussion  of  the 
author's  own  findings,  instead  of  be- 
ing placed  all  together  in  a  formal 
"review  of  literature,"  or  "previous 
works"  as  is  sometimes  done.  The 
reviewer  is  inclined  to  regret  that  the 
author  has  not  been  more  critical  in 
his  references  to  these  other  works. 
In  some  places  he  seems  to  have  cited 
with  almost  equal  faith  and  enthusiasm 
the  statements  of  those  who  were  re- 
porting their  own  actual  data  and 
those  who  were  reporting  hearsay ; 
of  those-  who  wrote  50  years  ago  in 
the  ligbx  of  the  science  of  their  time, 
and  those  who  wrote  in  the  last  ten 
years  in  the  supposedly  brighter  light 
of  twentieth  century  science ;  of  those 
wfyo  worked  with  one  or  two  animals 
arid  those  who  worked  with  dozens. 
/  The  book  is  monumental  in  scope.  It 
\is  almost  unique  in  the  enormous  num- 
/  ber  of  questions  which  it  attempts  to 
answer.  As  an  authoritative  source- 
book xits  most  serious  weakness  lies  in 
the  strtall  amount  of  data  bearing  on 
any  question  except  in  Part  I.  Many 
tables  in  Barts  II,  III,  IV,  and  V  con- 
tain no  averages  based  on  more  than 
three  individuals.  For  example  Table 
36,  on  the  proportions  of  the  carcass 
and  organs  in  different  breeds,  contains 
data  on  only  10  tndividiials  and  these 
are  scattered  among \ix  different  breeds. 
Within  breeds  this  sfcant  material  was 
hardly  even  comparable :  two  of  the 
four  Suffolks  are  wethers  while  two 
are  rams.  Throughout  we  entire  book 
the  conclusions  about  tne  effects  of 
domestication  are  mostly  based  on  the 
data  from  one  Soay  and  one  Shetland 
ram.  What  a  terrific  responsibility  to 
place  upon  two  rams  differing;  in  breed 
and  age,  that  of  being  truly  representa- 
tive of  wild  sheep  in  general !  \ 

Where  the  numbers  in  each  group 
are  as  small  as  they  are  in  most  tables 
in  this  book,  and  especially  where 
each  group  is  used  as  evidence  on  two 
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